The aim of the study was to examine relationships between psychosocial family-and school environment and personality as assessed by the Junior Eysenck Personality Questionnaire (EPQ-J) and possible personality interactional effects. The study was based on 244 Swedish girls and boys, 10 -19 years old, who filled in the Family-and School Psychosocial Environment (FSPE) questionnaire and the EPQ-J. A multiple regression analysis showed that the FSPE-factor family conflicts and school discipline predicts psychoticism (antisocial personality), and that the FSPE-factor warmth, support and openness from parents, siblings and peers predict extraversion. Sex, psychoticism and the size of sibling group predicted neuroticism. Spanking was reported in various degrees by 8.1 percent of the children, and this factor was related to psychoticism. These results support socialization theories. The most unexpected finding was the impact of interactions between personality variables themselves, influencing the FSPE's predictability of neuroticism. Discussion about the advantage of the use of statistic control in a multiple regression, possible causal links between psychosocial environment and personality, limitations and further research propositions concludes the article.
Two higher-order factors were chosen in the present study because they possess more adequate psychometric properties: 1) Warmth, support and openness from parents, siblings and peers (FSPE:1). Examples: "My parents hug me", "My parents take me to different places when I need it", "Me and my parents have fun together", "My parents help me with homework", "Siblings say they like me" and "I get invited to my pals' parties" (Cronbach's α = 0.82).
2) Family conflicts and school discipline (FSPE:2). Examples: "My parents yell at each other", "My parents spank me", "Siblings tease me and hit me", Teachers send complaints to my parents", "Teachers banish me from the classroom" and "Teacher retain me in school after class" (Cronbach's α = 0.71).
The items were answered on a 4-point Likert scale: 0 = Never, 1 = Sometimes, 2 = Often, 3 = Very often. In the Family Psychosocial Environment (FPE, part 2 of the FSPE) the subjects responded to 10 items regarding subject-parent relations in comparison with the sibling closest in age. The FPE consists of two factors: Parental warmth and offers (FPE1) and Parental discipline (FPE2).
The subjects were asked how the parents use to treat them and the chosen sibling. The items start with "I get…" and end with "… than my sibling". The ten items were: hugs, kisses, praise, complaints, scolding, smacking, things, help, presents and choices. The children were responding to each item by selecting one of the following alternatives: 1 = much less than my sibling; 2 = less than my sibling; 3 = the same as my sibling; 4 = more than my sibling; 5 = much more than my sibling.
The Junior-Eysenck Personality Questionnaire (J-EPQ):
The J-EPQ is a factor analyzed and cross-validated personality test that consists of three personality factors and has been standardized on a Swedish population (Eysenck, von Knorring, & von Knorring, 1988) :
1) Extraversion (E): the 24 items relate to impulsivity and sociability. Examples: "Do you like exiting things to happen?", "Do you have many friends?", "Do you like to tell jokes to your friends?" (Cronbach's α = 0.73).
2) Neuroticism (N): the 22 items relate to traits such as nervousness and sensibility. Examples: "Do you often feel that life is boring?", "Are you usually worried that terrible things will happen?", "Do you often have nightmares?" (Cronbach's α = 0.84).
3) Psychoticism/antisocial personality (P): the 21 items relate to unfriendliness and coldness. Examples: "Do you sometimes like to see when a gang mob younger kids?", "Do you want to hurt people you actually like?", "Do you wish other children being afraid of you?" (Cronbach's α = 0.64). The scale correlates negatively with the big five personality traits Agreeableness and Conscientiousness (Costa Jr. & McCrae, 1995) and, in comparisons with other traits, possesses the highest effect-size value accounting for antisocial behaviour (Miller & Lynam, 2001) . 4) Lie (L), or social desirability response, is a validation scale. The scale consists of 22 items (Cronbach's α = 0.78). Examples: "Do you always obey when you are told?", "Have you ever cheated in a game or play?", "Have you ever stolen something?".
Procedure
Twenty-two teachers in elementary schools and gymnasiums were contacted by mail. Eleven teachers responded and the rest did either decline or did not answer the request. The teachers acted as test leaders in their classrooms, following written instructions given by the author. No attrition was reported by the teachers, but it was assumed that some pupils were sick and that some had no siblings (approximately 14% of all school children at age 13 have no siblings, according to Statistics Sweden, SCB, 2008). The FPE form was designed for children with at least one sibling. The children completed the FSPE/FPE and J-EPQ anonymously. Only age, sex, family size (sibling group) and test scores were recorded.
A correlation-and a hierarchical multiple regression analysis was done in order to answer the research questions.
Results
The relationship between psychosocial environment (FSPE) and personality (J-EPQ) was examined. Several correlations were found, including personality variables themselves (see Table 1 ). Twenty-one of 36 correlations (i.e. 58.3%) were significant at alfa 0.05.
Three models were tested in a hierarchical multiple regression analysis. In the first model, sex, age, sibling group and lie were entered as predictive variables. In the second model, the psychosocial environment factors (FSPE) were entered as predictive variables and in the third and final model the personality variables (J-EPQ) were included. Each personality variable was entered as response variable (see Table 2 ). Beta estimates, adjusted R 2 and R 2 -change are presented (non-significant predictors are excluded from the model).
The second-and third regression model is of major interest. First, does psychosocial environment predict personality, and second, do personality variables alter such predictions, i.e. act as potential mediating factors?
Psychoticism/Antisocial Personality
The inclusion of family conflicts and school discipline (FSPE:2) and warmth, support and openness from parents, siblings and peers (FSPE:1) as predictor variables improved the model substantially, indicated by a highly significant R 2 -change. Hence, both FSPE factors were significant predictors of psychoticism/antisocial personality (β = −0.17 and β = 0.31). Sex and lie were also significantly related to psychoticism/antisocial personality. All together, the FSPE factors, sex, and Lie accounted for 35.6% of the variance in psychoticism/antisocial personality. Further, spanking accounted for 6 percent of the variance in psychoticism/antisocial personality (β = 0.25; p < 0.001). Spanking was captured by item 20, within the FSPE factor Family conflicts and school discipline.
In the final model, the personality variables Neuroticism and Extraversion (J-EPQ) were also included as predictor variables. The relationship between family conflicts and school discipline (FSPE:2) and psychoticism/ antisocial personality was somewhat altered by neuroticism, as indicated by a lower beta value (β = 0.25) and a higher adjusted R square (R 2 = 0.42). Further, sex was strengthened as a predictor of psychoticism/antisocial personality when neuroticism was entered in the model (β = 0.31). The Bonferroni's stricter requirement for significance was fulfilled in all predictions, except for FSPE:1 and extraversion.
Extraversion
The inclusion of warmth, support and openness from parents, siblings and peers (FSPE:1) improved the model substantially. FSPE:1 was a significant predictor of extraversion (β = 0.31). Sex and lie were also significant predictors, and all together these factors accounted for 13.6 percent of the variance in extraversion.
The relationship between the FSPE:1 (warmth, support and openness from parents, siblings and peers) and extraversion was only slightly altered by the inclusion of other personality variables. The Bonferroni's stricter requirement for significance was fulfilled for FSPE:1 only. 
Neuroticism
Family conflicts and school discipline (FSPE:2) was a significant predictor of neuroticism (β = 0.21). The inclusion of the FSPE:2 as predictor variable (the second model) improved the model, indicated by a significant R 2 -change (see Table 2 ). Sex was a more powerful predictor, indicated by a higher beta value (β = 0.34). The size of sibling group was also a significant predictor of neuroticism (β = 0.16).
The inclusion of psychoticism/antisocial personality (third model) improved the model summery substantially, indicated by a highly significant R 2 -change, and family conflicts and school discipline (FSPE:2) was excluded from the model as a predictor of neuroticism. On the other hand, sex was strengthened as a predictor of neuroticism (β = 0.42) (see Table 2 ).
The Bonferroni's stricter requirement for significance was fulfilled in all predictions, except for sibling group and Extraversion.
FSE-Factors and Correlations with Personality
The children's ratings of differential parental treatment as in compared with a sibling closest in age (the FPE factors) correlated with extraversion, psychoticism/antisocial personality, lie and age (see Table 3 ). Children who experienced more parental warmth and offers, compared to a sibling (FPE1), had slightly higher extraversion scores than children who experienced less differential parental treatment in this regard. Children who experienced more parental discipline, compared to a sibling (FPE2) scored slightly higher on psychoticism/antisocial personality than children who experienced less differential parental treatment. Further, younger siblings experienced more parental warmth and offers (FPE1) compared to older siblings, and children who experienced more parental discipline had slightly lower Lie scores.
Discussion
The findings in the present study support the theories that predict that psychosocial/interpersonal factors during childhood and youth are systematically related to personality. Perceived environmental psychosocial factors, classified in FSPE as warmth, support and openness from parents, siblings and peers (FSPE:1) and family conflicts and school discipline (FSPE:2), relate to personality. Both factors were significant predictor of psychoticism/antisocial personality. Squared partial correlations showed that 5.7 and 7.3 per cent of the variance in psychoticism/antisocial personality was attributable to FSPE:1 and FSPE:2, respectively. Accordingly, psychoticism/antisocial personality was more pronounced in subjects who experienced family conflicts and discipline at school, and less pronounced in subjects who experienced warmth and support. Neuroticism was also related to family conflicts and discipline at school, but this association was more complicated than expected, a matter discussed later.
The present study supports the findings of Svensson et al. (2007) , that spanking does occur among Swedish children. In the present study 8.1 percent of the children had been spanked: 6.9% sometimes; 0.8% often; 0.4% very often. The next question was whether spanking relates to personality, and the answer is yes although a rather small amount, six percent, of the variance in psychoticism/antisocial personality was related to spanking. Table 3 . Inter-correlations between personality and FPE (perceived differential treatment compared with a sibling), (N = 241). Children who have been spanked are not always antisocial and children who have not been spanked are sometimes antisocial. Children who have been spanked but do not display antisocial behaviour may be described as "copers" and children who have not been spanked but display antisocial behaviour may be described as "troubled". Accordingly, other factors are involved. Warmth, support and openness from parents, siblings and peers (FSPE:1) was a significant predictor of extraversion. Squared partial correlation showed that 10.7 per cent of the variance in extraversion was attributable to FSPE:1. Thus, introverted children experienced less warmth and support. Similar results have been documented in other studies (Clayer, Ross, & Campbell, 1984; Jacobsson, Lindström, von Knorring, Perris, & Perris, 1980; Kraft & Zuckerman, 1999) .
The predictive power of extraversion and psychoticism/antisocial personality increases substantially if more than the FSPE-variables are added to the regression model (indicated by increased adjusted R 2 's). Thus, psychosocial environment (FSPE) and sex, respectively, account for a unique portion of the variance in psychoticism/antisocial personality and extraversion. Sex differences were significant in both the FSPE-and J-EPQ factors. Boys and girls are treated somewhat differently and they display somewhat different personality features.
The Big five traits are supposed to be uncorrelated, but this was not the case in the present study (see Table 1 ). Neuroticism correlates significantly with psychoticism/antisocial personality. Hence, the overlap between personality variables may alter correlations between other variables in the regression model. The advantage of a hierarchical multiple regression approach is that each predictor variable in the regression model is controlled for the effect of the other predictors, allowing the unique contribution of each predictor variable to be identified.
The relationship between family conflicts and school discipline (FSPE:2) and neuroticism, that was found in the second model (i.e. personality factors not included, see Table 2 ), vanished when the psychoticism/antisocial personality factor entered the final model. The association between the FSPE:2 and neuroticism was, evidently, altered by psychoticism/antisocial personality. This may imply that, without a change in psychoticism/antisocial personality a change in the FSPE:2 (i.e. more or less punishment) may have no effect on neuroticism.
Since FSPE:2, neuroticism and psychoticism/antisocial personality correlates (see Table 1 ) three tentative paths may be possible. First, do family conflicts and school discipline (FSPE:2) lead to psychoticism/antisocial personality, which leads to neuroticism (i.e. antisocial behaviour elicit anxious behaviour)? Second, does psychoticism/antisocial personality elicit family conflicts (FSPE:2), which leads to neuroticism? Third, does neuroticism elicit family conflicts (FSPE:2), which leads to psychoticism/antisocial personality? No definite answer can be derived from a correlational study.
Twin studies have shown that personality traits correlates for both genetic-and environmental reasons (Ando, Suzuki, Yamagata, Kijima, Maekawa, Ono, & Jang, 2004; Weiss, Bates, & Luciano, 2008; Vernon, Villani, Aitken Schermer, & Petrides, 2008; Rushton, Bons, Ando, Hur, Irwing, Vernon, Petrides, & Barbaranelli, 2009 ), which suggest genetic pleiotropy (i.e. the same genes may influence several traits simultaneously), and hence, partly explain why traits inter-correlates.
The strongest predictor of Neuroticism was sex. Girls had higher scores than boys. This has been established elsewhere (Eysenck et al., 1988) . In this study, girls experienced more parental warmth and less parental discipline than boys, but displayed higher neuroticism scores, which again indicate a complex relationship between psychosocial environment and neuroticism. Other factors may operate together with gender. Thus, studying other environmental factors (e.g. demands and expectations, sexism etc.) in relation to personality, in gender-discordant sibling pairs, may be a useful approach.
The number of siblings within the family was also a significant predictor of neuroticism. Subjects with many siblings had somewhat higher neuroticism scores. From the child's perspective, the number of siblings is considered as an environmental factor. Perhaps, competition among siblings and less parental attention to the individual child are related to this environmental factor, and thus to neuroticism?
The results in the second part of the FSPE form, i.e. the FPE (relative rating, i.e. children comparing themselves with a sibling), supported the correlational data for FSPE (absolute rating, i.e. differences among all children in the sample). Parental warmth and offers (FPE1) were related to extraversion and parental discipline (FPE2) was related to psychoticism/antisocial personality, whereas none of the FPE factors were related to neuroticism. However, the multiple regression analysis did not yield as clear a picture as for the FSPE factors, possibly because the FPE is primarily designed to assess perception of parenting in sibling pairs. In this study, the children rated parent behavior in comparison with a sibling in the family, who was not tested. If FPE is rated by two siblings, and not only based on one child's comparisons, it may have stronger predictive powers.
The relationships between parental rejection, low parental warmth and antisocial-related personality variables have been documented in studies with various designs, such as retrospective approach (Kraft & Zuckerman, 1999) , current rating approach (Nishikawa, Sundbom, & Hägglöf, 2010) , observational monozygotic twin difference approach (Pike, McGuire, Reiss, Hetherington, & Plomin, 1996; Deater-Deckard, Pike, Petrill, Cutting, Hughes, & O'Connor, 2001) and cross-cultural studies and in meta-analyses (Lila, Garcia, & Garcia, 2007; Khalegue & Rohner, 2011) .
Family environmental factors could be rated, from a different perspective, by parents, instead of by the children themselves. However, such ratings tend to be more flawed with social desirability, which was shown in a large study on 720 families (Reiss, Plomin, Hetherington, Howe, Rovine, Tryon, & Stanley, 1994) . The children's reports of their psychosocial environment were not in accordance with their parents', but in accordance with observational data (video recordings) of parent-child interaction. Further, children's reports are more strongly associated with observers' ratings of parenting than parents' report (Sessa, Avenevoli, Steinberg, & Morris, 2001) .
Predictions are based on correlational data and hence no conclusions can be drawn about cause-effect relationships. The FSPE factors may lead to anti-social personality or vice versa. Two longitudinal studies indicate that parenting style (psychological control and affection), at one point in time, did predict children's behaviour (internalizing-and externalizing problems), at another point in time (Aunola & Nurmi, 2005; Wang, Pomerantz, & Chen, 2007) , but even here, cause and effect cannot be determined.
If the FSPE factors are influenced by genotype-environment correlation, two possibilities emerge. First, a reactive genotype-environment correlation may imply that antisocial personality (psychoticism) is at least partly genetically determined. In such case, environment will react upon psychoticism, i.e. teachers, parents, siblings and peers will treat individuals with such a trait differently than others. Second, an active genotype-environment correlation may imply that people with antisocial personalities will search actively for environments that fit his/ her personality disposition (genotype). Thus a next research step is to examine FSPE factors from a behavioral genetic point of view, testing a genotype-environment correlation hypothesis.
Conclusion
This study has shown correlations between the Family-and School Psychosocial Environment (FSPE) and personality, measured by the Junior Eysenck Personality Questionnaire (J-EPQ), which support socialization theories. Family conflicts and school discipline, and warmth, support and openness from parents, siblings and peers predict psychoticism/antisocial personality and extraversion. Thus, the FSPE has a predictive validity.
Gender did also matter, predicting all the personality variables. The most unexpected finding was the impact of interactions between personality variables themselves, influencing the FSPE's predictability of neuroticism.
